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Abstract 
Overall, the study aims to start the preliminary discussion concerning analysis and updating of the ontological foundations of 
TRIZ. Established in the mid-twentieth century, this theory was based on advanced for its time philosophical and methodological 
approaches and relevant to that time engineering practices. The main part of this basis has not lost its significance today, but it 
is clear that over the years the techno-sphere has got significant changes. Reflection and inclusion of them into the jurisdiction of 
the TRIZ methodology - a necessary condition for the development of TRIZ, maintaining its leading position in a number of 
substantive theories of development. From our point of view, main road of this update is to review and revise (if necessary) the 
basic provisions, postulates of TRIZ, called (in accordance with modern approaches of the philosophy of science) as "paradigm" 
or "ontology"a. 
In the main part of the study (sec1,2,3) we analyze, as an example, a fundamental concept of TRIZ - “Technical System” 
(TS), and its correlation with the relatively new phenomenon of modern techno-sphere - "Technical platform"/"Basic design" 
(TP/BD). In particular, we show that these entities have some specific characteristics of the development, not covered (described) 
in classical TRIZ laws for TS development (S-curves, ideatliy). 
In the final part of the study we return to the discussion of the ontological problems of modern TRIZ. In addition to the full-
scale application of "ontology" in works to organize, classify, and translate into computer language the existing provisions of 
TRIZ, we discuss the ontology analysis and progress per se, and the applicability of the concepts of modern science methodology 
to ensure this process. 
© 2015 The Authors. Published by Elsevier Ltd. 
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1. Structure and Life-Cycle (-s) of the technical object. Appearance of the “Technical Platform” and “Basic 
Design”. 
 
In classical TRIZ concept of Technical System (TS) and its life cycle defined in extremely abstract [2] [3], 
and at current stage this abstractness makes difficult the use of TRIZ-tools for the specific types of TS. Our research 
of modern engineering and manufacturing practice shows that TS may be attributed to the whole set of technical 
artifacts, such as: 
a. Artificially implemented (reproduced) physical effect, which provides a particular function in 
the TS (TS is often referred to by the name of that effect, e.g. "internal combustion engine", 
"Nuclear Power Plant"). 
b. Set of supplementary physical effects, providing additional functions for the useful work of 
the main physical effect (for example, ignition for internal combustion engines or 
primary/secondary circuits for the NPP). 
c. TS design –  paper-drawings or  CAD descriptive version of the TS, in  which the functions 
and effects found their providers, bulk arrangement of elements performed, materials for their 
production defined (e.g., design-project for a nuclear power plant licensing and construction). 
d. Specific, existing TS; design, embodied in the material. 
 
Obviously, each of these entities has its "life cycle" from the point of view of the development process. 
Implemented in a specific TS physical effect evolves in the direction of greater manageability and efficiency; set 
of physical effects - into multifunctionality and reliability of the system. Are there any developments in TS design? 
Yes, obviously, during mass production the design is constantly the subject for improvements, primarily due to the 
“learning curve”. Does not remain unchanged material object also. Typically, there is a process of constant 
improvements on large engineering structures, and most of them, besides, has a practice of full scale modernization, 
upgrade, update. 
The question arises - which of the mentioned is the “Technical System” in the sense of classical TRIZ? What 
kind of thing - essence, substance - is the subject for development in accordance with S- carve law (see for 
example [2]). What do we improve? Formal response, arising from the classical TRIZ – everything, abstract S-curve 
law of development is applicable to any of the above mentioned levels of TS (a-d). But now it lost it’s instrumental 
force, since does not describe the direction of improvement in the multilevel model of the TS life cycle. Real 
recommendations, arising from the S-curve law of development, are multidimensional, and the choice between 
possible directions is not regulated and is not standardized. In fact, the development of new TS is given to the misrule 
of “trial and error” method again, as it was before appearance of classical TRIZ. 
Contemporary engineering practice solves this problem. Since non-systematic, unguided change of TS in the 
framework of mass production and global competition becomes ineffective, one of the answers is managing the 
development of the TS through the formation of a "Technical Platform" and "Basic Design"b. 
Here the citation from automobile industry research [4]: “Projectification and platform approaches have been 
two main transformation trends, implemented by industrial firms during 1990s. For those firms, innovation 
management no longer deals with introducing radically and totally new products, but rather with applying innovative 
features within the regular stream of products and platforms”. There are some similar ideas from software 
engineering [5] “paradigm shift from target-specific to cross- platform applications could be foreseen in the mobile 
software industry. Development and marketing practices should understand this philosophy…”. Development 
becomes a two-step process this way - first created TP/BD, and then, at its base, the designs of real products and their 
material embodiment are appear. TP/BD removes the part of overall uncertainty, reduces the dimensionality of the 
system of equations to be solved when creating a new object. 
 
 
b Technical Platform usually used for the goods of mass production - cars, computers, etc. The scope of the term “Basic Design” - serial 
construction of complex engineering structures, such as nuclear power plants. Here in this paper we discuss commonalities of them, so use below 
abbreviation TP/BD. 
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2. “TP”/”BP” development process. 
As follows from the previously written, with the introduction of TP/BD development of TS transformed into two 
different stages: the creation of TP/BD and design of particular products based on it. According the sources we have 
analyzedc, the development of TP/BD does not have the character of smooth, continuous improvement, as it 
represented by S-curve. For TP/BD it is more typical intermittent, revolutionary shift, closer to the transition from one 
S-curve to another. However, in contrast to the classical scheme, this transition still refers to the same TS. Development 
of the Technical Platform/Basic Design does not follow as described by the logic of life-cycle evolution in the classical 
TRIZ, but otherwise. Scheme of classical TRIZ describes smooth process of unfolding TS, which is intended to 
squeeze the most out of the original idea (from the synthesized solution corresponding to the first stage of the TS life 
cycle” [2]). 
The development of the TS with TP/BD-shift has another logic (Fig. 1). There is valid - existing TP/BD, on the 
basis of it real TS are produced, sold, and functioning. In parallel with its use for production there is the process of 
generating new physical effects, prototypes, ideas, solutions, etc.. All these inventions don’t come into use. They are 
postponed until a new investment program will be launched for a new TP/BD development. Practically it happens 
when enough resources of all kinds are accumulated and there is the decision to move to the new platform. New TP/BD 
appears as a functional analog of the initial solution for the first phase of TS Life Cycle, as it is described in the 
classical theory, although here it may not be linked to a new physical effect (scientific discovery). New TP/BD is just 
the result of a synthesis based on the accumulated ideas that actually have been invented before and now put into 
implementation. Metaphorically, in relation to the classical scheme of the corresponding stage of the TS life cycle vs 
the number and level of inventions (Fig.2), we can say that the development with the use of TP/BD goes in opposite 
direction. New synthetic solution is the output, the final result, which is preceded by a large number of different kinds 
of small, medium and large technical solutions, used to problematized the original TP/BD, and served as the basis for 
a new synthesis. 
 
Fig.1. TS development: classical approach and TP/BD-shift 
 
 
 
c In the paper we used set of texts about auto and software platforms (see references), and a practical experience of the worldwide 
“Renaissance” of the nuclear industry in 2005 - 2010, realized in the creation of nuclear power plant of “Generation III+” design : WWER-TOI 
(“Rosatom”, Russia, http://www.niaep.ru/wps/wcm/connect/niaep/site.eng/), EPR in Europe (“Areva”), AP1000 in US (“Westinghouse”). 
d Problematization - to consider or treat as a problem. See Merriam-Webster Dictionary (http://www.merriam- 
webster.com/dictionary/problematization) and, for example “Polemics, Politics and Problematizations” by Michel Foucault 
(http://www.foucault.info//foucault/interview.html) 
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Fig.2. Classical regularity: quantity and level of inventions on the different stages of TS Life-cycle 
 
In terms of progress, after adoption of a TP/BD into the implementation (production), the basic development 
process is its criticism and problematization. Real TS - machines, devices, products, articles 
– are created/replicated on the basis of the current TP/BD (Kaizen + Lean + 6Sigma + Project Management are 
working to improve this manufacturing process), and at the same time the scientific and engineering-inventive thought 
makes everything to reject, depreciate, change it “to the heart”. Thus, for a TP/BD-shift the most important part of 
inventive thinking becomes problem-arising but not problem- solving ability, and the main function - not to solve 
the problem, but find and put new one. 
3. TRIZ implementation to the TP/BD development – problems and possible solutions. 
As can be seen from the above, the new TP/BD - is the result of violent, deliberate, controlled synthesis, which 
is the basis for the subsequent implementation of solution in different contexts and for different purposes. Formation 
of a new TP/BD is not mainly the result of scientific and/or engineering achievements (as the 5th level - 1st stage 
solutions outlined in the classic version of TRIZ), but above all the product of management will, due to the 
corresponding stage of the business/investment cycle. This fact gives rise to a number of organizational and 
managerial implications that are significant from the point of view of applicability of TRIZ tools. 
 
1. First, the logic of the "TP/BD shift" changes situation with the so-called "Introduction of innovation". It is 
impossible to introduce something really significant to the current TP/BD, since the cost of its review is many 
times high than the possible effect. All innovations are being made in store in order to be brought against the 
time of competitive selection to a new TP/BD. Hence - a completely different attitude to the organization of 
work and the expenditures for R&D. The analogue of the method of trial and error for this approach would be 
a passive tracking and accumulation of information on emerging inventions, new prototypes and physical 
effects. In such a situation, managerial (business) decision to develop a new TP/BD will be unprepared, and 
the probability of failure would be very high. One possible alternative is the application of a guided 
problematization, driven "paradigm shift", as discussed in the methodology of scientific research. Let’s recall 
one of the main claim to the Thomas Kuhn’s concept described in "The Structure of Scientific Revolutions". 
That was the fact that a paradigm shift is treated there as a mystical inexplicable process when the entire scientific 
community suddenly change their basic position and model. Objecting to T.Kuhn, Imre Lakatos in his 
"Methodology of research programs" introduced the concept of the logic of transition from “Theory 1” to the 
“Theory 2”, based on increasing number of explained scientific facts and reducing number of "unsolved 
puzzle", and on the difference between progressive and degenerative changes in the specific areas of scientific 
knowledge. Usage of this approach (as an analogy), by our opinion, opens wide perspective to establish 
procedures of guided problematization for TP/BD shift. 
Not pretending to demonstrate a complete result, we wish to mention here only a few analogies that can be used 
later for the systematic development (Table 1). 
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Table 1. Theory development: Scientific and Engineering analogies. 
The concept of scientific methodology Possible counterparts from the scope of the TS development 
"The scientific paradigm" (Kuhn) "Basic Design" & "Technical Platform." 
"Paradigm shift", "scientific revolution" (Kuhn) TP/BD shift 
"Normal science" T. (Kuna) Practice of optimization, improving the TS on the basis of the existing  TP/BD 
according  to the S- curves of classical TRIZ 
"Falsification" (K. Popper) Problematization of TP/BP, the way of it’s critical deconstruction 
"Research Program" (I.Lakatos) R&D organization for the guided problematization" and synthesis of a new TP/BD 
 
2. The next important aspect of TP/BD-shift to be outlined here is essentially distributive, collective type of 
development activity. Collective, cooperative engineering is a fact for a long time. For the world community 
it is commonplace such things as mutual supply, sale of patents, alliances, consortia, joint projects and 
studies carried out by different companies, which are often compete with each other. This fact – joint activity 
and cooperation - is not reflected in the structure of classical TRIZ, we can say that there is simply no place for 
that point in there. The logic of TP/BP forces to provide the appropriate adjustments. On the one hand, the 
“Technical Platform” (and especially "Basic Design") is created by specific group of experts as a finished product 
with a specific functionality. On the other hand, by its targeted purpose, TP/BD serves as a basis, the “initial 
material” for the activities  of other companies and groups. For example, one might have many end products, 
based on the same TP, and their production may be provided in different countries; based on the same BD 
many complex engineering objects can be constructed by various engineering companies in different geographic, 
seismic, climatic conditions. Thus, the "perfection" of a particular TP/BD is no longer an end in itself. It must 
be so that at its base one could create more, a variety of real-functioning TS for different purposes. Here the 
metaphor may be taken from the  shift between “Life Strategy of Creative Person” and  “Theory of Creative 
Collectives”. Both are sections of classical TRIZ, were being developed by G. Altshuller in the last years of his 
life. The first of these is devoted to the strategy of the individual, Person ways and means by which he can reach 
his goals. Second one discusses the collective activity, life cycle of the set of personalities, cooperating with 
each other to achieve the goals that everyone has. The TP/BD development and the creation on its base of 
highly diverse set of TS may become that objective content, which transforms the individual creativity to 
collective. Moreover, it is the presence of the objective component, associated with law-based TS-development 
process, can serve as a basic difference from other psychologically oriented concepts of collective creativity. 
3. Thirdly, there is a need to clarify the concept of costs, associated with the existence of the TS. In classical TRIZ 
costs play a key role in the formation of the concept of "ideality", and in this context refer to the cost of the 
system functioning. In this paper, it is not possible to go into a deep critique of this position from the modern 
approaches, when the standard is to consider the costs as: a) associated with the full life cycle of the TS - Life 
Cycle Cost, and b) as so-called "opportunity costs" associated with the price for choice of options by managerial 
decisions. We note only that the development and adoption of TP/BD caused mainly not by scientific and 
technological breakthroughs, but the business cycle. In this context - in the logic of decision-making - the total 
(full, alternative) costs of a new TP/BD are optimal for the business, or a decision would not be accepted. That 
is, the costs of the actual development of new TP/BD are to be overlapped by the revenues from its 
implementation, or by those potential losses that would be incurred if the company will remain on the old product 
line. 
4. Finally, the use of the TP/BPD approach requires revision/clarification of the basic concepts of classical TRIZ 
– the "ideality". Actually, in some sense we can say that the TP/BD is the "ideal TS" because does not 
physically exist, and only performs the function - the base, platform, infrastructure - for real-life TS (this is 
particularly evident for the BD of complex engineering objects, which are never built as drawn). Thus it appears 
that inside real TS there is its ideal base, core, that evolves according to laws other than the S-curve. S-curves 
of ideality growth - as described in classical TRIZ - mostly are specific only to the concrete implementations 
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of the actual TS, based on TP/BD. 
To conclude this section, we consider it important to say that, from our point of view, the claimed approach 
allows to raise the question of the scientific nature of engineering and innovative creativity in the modern world. 
After all, BD (and often TP) does not exist in reality, in the material. This is only a description, “theory” of the 
technical system and its conceptual basis. From this standpoint, the further use of analogies with the progress of 
scientific knowledge and practice, their transfer into the practice of techno-sphere development may provide 
effective and heuristic solutions. We mention here only some of the possible results of the research in this area: 
a) Based on the results of the study it is possible to develop approaches for the modernization of TRIZ 
towards the synthesis of new TP/BD. 
b) It makes possible to establish rules of the synthesis - the logical linking of research and engineering 
activities, and more specific and effective tasking for the research from the industry, production and 
consumption. 
c) Finally, some approaches for the new project management methodology, specific for this type of 
evolution, may be expected. 
... but all above should be the subject of more detailed study. 
4. Summary. Towards the revision of TRIZ ontology (from TRIZ to TRIZ 2.0) 
In the previous part of the study specific phenomena of modern techno-sphere – “Technical Platforms” and 
“Basic Design”, the artifacts that are not exists for the classical TRIZ - were considered. 
Clearly, these are not the only entities. Let’s mention other phenomena, standing in the same "invisible" line: 
methodology «lean - kidzen - 6 sigma», CAD  / CAM / CAE,  3D - 6D design, information technology (software 
engineering), Man-Machine Systems, Life-Cycle Engineering & Costing, etc. This list could go on, but already 
given is enough to fix that classical TRIZ loses much of its leadership position in the field of instrumental 
support of the TS progress. There are other methodologies, concepts, approaches, that build their own ontological 
patterns and tools, thereby laying claim to the competition and displacement of TRIZ from forefront of 
technological development. Certainly one of the option in this situation may be the adoption of this fact as inevitable. 
There is a different point of view, considering that the basic postulates, philosophical and methodological principles 
that underpin TRIZ (the Hegelian - Marx's dialectic, the concept of development through contradictions - which 
from the beginning were used by G.Altshuller) are still the most appropriate intellectual tools to control the 
development of technical systems. Moreover, just as the theory only TRIZ provides a real bundle, the transition 
from the philosophical principles to the laws, and from the laws to the tools and their practical implementation. In 
this regard, TRIZ is still out of competition on the strength and power of their bases. Another issue is that, based on 
the same principles of dialectics, the basic foundation itself must be updated regularly on the grounds of actual 
practice – and this work received much less attention yet, which led to what proved to be not seen new areas and 
new approaches in engineering activity. 
Ontological revision of base of the theory is just the form in which is produced it’s actualization. Analysis of the 
literature on TRIZ, related to the ontological issues [7, 8], shows that most prevalent in this area are two directions 
of work: "arrangement for computers" with the purpose of education, and the use as a basic structure for the tasks 
of organizing and categorizing information/knowledge. Without denying the importance of these works, we 
consider it important to supplement them with another component - the actual development of the classical TRIZ 
paradigm (ontology) - in order to include in its scope all the basic essences of modern engineering practice and 
complete the necessary tools. In terms of content, this research activity can be deployed as follows: 
1. Fixing the basic tenets of classical TRIZ explicitly, "canonization." 
2. The  collection,  analysis,  discussion  of  problematization  experience  and  examples  
of ontological synthesis within TRIZ (works similar to N. Khomenko’s performed 
activity [8]) 
3. Ordering of TRIZ tools based on the ontology of the classical TRIZ 
4. The identification and register of theories, methodologies, entities (essences) that do not 
fall under the description in the ontology of classical TRIZ. 
5. Development of specifications (ToR) for the "ontological work" - the formulation of 
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the scope and methodology of the development for TRIZ 2.0, a modern version of the 
classic TRIZ, which is based on the same fundamental principles, and has absorbed in 
its ontological pictures and methodical tools all the new phenomena of modern techno-
sphere. 
6. Planning and deployment of research work within the agreed ToR. 
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